After a second try in September 1901, Dale, the Principal, sent for him and said, 'Mr Freeth, you have obtained more marks in chemistry and fewer marks in mathematics than anyone in Liverpool, Manchester and Leeds. You have written a remarkable essay and your French is very good. I have therefore decided to admit you to the University'.
At Liverpool Freeth had to miss a whole year from an attack of enteric fever which he contracted at the University Volunteers' Camp from contaminated blankets from the South African war. In spite of this and in spite of further difficulties with mathematics Freeth's university career was crowned with a First in June 1905. The appointment of F. G. Donnan in 1904 as the first Brunner Professor of Physical Chemistry at Liverpool profoundly influenced Freeth's career. Donnan believed that research in physical chemistry-a neg lected field in most British universities-was the key to an understanding of chemical theory. He had worked with W. Ostwald who had pointed out the importance of Willard Gibbs's discovery of the phase rule, and with van't Hoff who had used it in studying salt deposits. Freeth worked for a year for his M.Sc. with Donnan, who became a lifelong friend, and it seems certain that he left the university with an unusual appreciation of the potential applications of phase theory.
Freeth's first job-at £80 a year-was with Hignetts Tobacco factory as an analyst. Here he saved his company considerable sums by raising the water content in tobacco and the olive oil content of twist to the permitted limits. This though satisfactory-his salary was raised to £90 after three months and to £108 after six-was not chemistry and Freeth was on the lookout for something better and more chemical. There is no better way to describe this than in his own words: 'One day in June 1907 I was looking out of the window and away below in the street I saw a chap named Hawes, Secretary to Campbell Brown the chemical professor, a nice old Scotsman. I tore down the stairs, two at a time, dodged among the horses and caught him just as he was about to board a horse tram. ' 'I said to Hawes, "Do you know of any good job going ?" He said that Brunner Mond & Co., were appointing men. I said, "They'll never take me, I haven't got a German degree" . . . . He said, "They've interviewed------" . I said, "If they'll interview him, they'll interview anybody". I wrote off that night and got a stately letter in reply, signed H. Glendinning.'
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Brunner M ond
The interview came at the end of July 1907 when Freeth discovered that he knew a great deal more chemistry than Glendinning, the technical director, and Cunnington, the chief chemist. So the job was his on 3 months' trial at £200 a year and on 25 September 1907 he arrived at Winnington with a man pushing a hand-cart from the station with a load of apparatus which he had had the inspiration to buy on credit for £65. It included a hot air engine, a thermostat and a copy of Landolt and Bornstein. As he often used to tell us afterwards, 'I arrived at Winnington with a bicycle, a thermostat and an accurate thermometer'.
After the 3 months' probation Freeth was admitted to the secrets of the ammonia-soda process and, given a free hand, began to work throughout 1908 on the heterogeneous equilibria of the process, starting with the system sodium carbonate-sodium bicarbonate-water. Many years later Freeth said, *. . . I was allowed to study what you might call the theory of the subject, and became so enthusiastic that I worked in a manner which would have been quite impossible in anybody you might call a hireling. . . . ' At the end of the year Cunnington died and shortly afterwards Freeth was made chief chemist at the age of 26.
During 1909 Freeth continued his phase-rule work-for which he trained a number of laboratory assistants-and was joined by H. E. Cocksedge from Oxford who later became his brother-in-law. In that year came an event which was to have far-reaching consequences. Glendinning sent for Freeth to say that Brunner Mond wished to broaden the base of their manufactures and would like him to examine the production of ammonium nitrate by double decomposition from sodium nitrate and ammonium sulphate. The literature was scanty but Freeth found the beginnings of a gold mine in a paper by Dr F. A. H. Schreinemakers in a Dutch journal called Chemisch Weekblad.
With the aid of a Dutch grammar and a dictionary Freeth taught himself enough to be able to read this journal and so opened up a tremendous store house of knowledge from the papers of Roozeboom, Schreinemakers, van't Hoff, Janecke and Smits. He also made friends with the Dutch chemists by correspondence, notably W. P. Jorisson, the secretary of the Netherlands Chemical Society. Freeth worked hard at his mathematics in the course of becoming an established authority on the phase rule; he taught in turn many others. His work was of immediate practical value to the various Brunner Mond processes for which a huge collection of isotherms of many systems of inorganic salts in water was prepared for everyday reference and use; this was still in demand 50 years later. Today it would probably be called a Data Bank. Much of this work was done with Cocksedge including patents for the ammonium sulphate plus sodium nitrate reaction for ammonium nitrate.
Phase rule work involves the tedium of many repetitive analyses, which may account for its relative unpopularity in university research courses, in occu pying too much time and providing too little training in the methods of research. Freeth had the services of excellent analysts and results came quickly. These assistants remembered him with affection. His standards were strict and demanding but good work was always commended and their interests always supported.
In 1911 Freeth declined an offer to 'go on the Works' which was then the road to advancement in Brunner Mond and it does seem today that neither Freeth, nor his employers, nor the nation lost by this decision.
Freeth had joined the Territorial Army in the Cheshire Regiment in 1912 and on 4 August 1914 was called up. His military career was short as he went to France in February 1915 and was ordered home late in March. Charac teristically he refused at first but was told that if he did not obey he would be put under arrest, so he went.
W orld War I The crisis for which he and other chemists were summoned home was grave. At the start of the Great War there had been a complete underestimation on both sides of the quantities of high explosive that would be required, first because the war lasted longer than was expected and secondly because the effect of trench warfare was unforeseen. Without enormous quantities of high explosive it was not possible to drive determined men out of their entrench ments, so enormous quantities of explosives there had to be.
For the Germans this presented few problems; they had the Haber-Bosch process for nitrogen fixation working and once more plant had been built, they had all the ammonia and nitric acid they needed from coal, air and water. They too led the way in mixing of one part of T N T with four parts of am monium nitrate to give an entirely effective high explosive mixture for shells called Amatol.
The Allies had not got the German atmospheric nitrogen process and were dependent on Chile nitrate (natural sodium nitrate) which was converted into nitric acid by sulphuric acid which was then used for making ammonium nitrate or for nitrating toluene. Not only was there a shortage of sulphuric acid capacity but there was no suitable means, outside the Freeth and Cocksedge patents, in this country which looked like making the necessary huge amounts of ammonium nitrate required. Time did not allow the working out of what little knowledge we had to produce a full scale plant for the German Haber-Bosch process and the roundabout process from calcium chloride and sodium nitrate to calcium nitrate which was then converted by ammonium carbonate was too cumbersome so we had to get to work with the knowledge worked out on the small scale in the Winnington laboratories. So, only a few days out of the trenches at Ypres, Freeth was in consultation with Lord Moulton, the Director General of Explosives Supply. Lord Moulton was a very remarkable man. He was Senior Wrangler at Cambridge and Smith's Prizeman, a Fellow of the Royal Society, a distinguished patent barrister, then a Judge and by the time war broke out he was a Lord of Appeal. He had the greatest faith in Freeth and his team and his faith was fully justified. Before getting down to the nitrate problem, however, Lord Moulton had another difficulty for Freeth to solve, the separation of pure crystals of T N T from hot alcoholic solution. In the plant used, the crystals adhered to the cooling coil and the yields went down almost to zero. Cold washing with alcohol and slow cooling solved the problem initially and then Freeth produced the idea of vacuum cooling which worked admirably but was manifestly dangerous. The risks were accepted because of military necessity and this process was put on full scale at the disused caustic soda vacuum evaporation plant of Brunner Mond at Silvertown in East London. As Freeth predicted, it eventually blew up, with devastating results, on 19 January 1917. The other TN T plant at Gadbrook near Northwich nearly suffered the same fate when a fire started in one of the centrifugals; the danger was averted by the brave actions of Leonard Harper and Wilfred Storey, two Brunner Mond men. Brunner Mond worked all three of the possible processes for making ammonium nitrate. First of all Freeth and his team straightened out the calcium nitrate process using their knowledge of chemical equilibria and this process was first worked at Plumbley, an ammonia-soda works near Northwich, from sodium nitrate and waste calcium chloride liquors from the alkali plant.
The other two processes which Freeth and Cocksedge had worked out on the laboratory scale in 1909 and onwards were both used. The first of these was a modified ammonia-soda process in which sodium nitrate was the starting material, instead of sodium chloride, reacting with ammonium bicarbonate (ammonia and C 0 2 in correct proportions) to give ammonium nitrate and sodium bicarbonate. This process was worked out at the Lostock alkali plant near Northwich.
The second process, the double decomposition of ammonium sulphate and sodium nitrate, was more involved. For as Freeth wrote, 'You have a fair number of double salts in the system and you have to dodge your concentra tions in order that these are not crystallized'.
At a bad moment in the works development at Lostock of the sulphatenitrate process, Lord Moulton arrived as Freeth describes in an ancient chaindriven Daimler, 'himself, his footman and his chauffeur in long fur coats. They had driven all night.' It was on this visit that the dramatic moment came when Moulton took Freeth by the arm and said, 'My dear Freeth do you realize the safety of England depends on this ?' to which Freeth replied with a laugh, 'In that case, Sir, I'll tell you the truth, I'm certain that these processes will all work'-and they did. In spite of some cold feet on the Brun ner board, Moulton backed Freeth's judgement after he had sent Donnan to have a look at it at Freeth's suggestion. The double decomposition process moved to Sandbach Works in Cheshire and finally to a large specially built unit at Swindon.
The production of ammonium nitrate during the war was as follows (tons) No biography of Freeth omits his favourite war story and it would be wrong to omit it here. Freeth was telephoned by Dr Jarmay (later Sir John), the forbidding Hungarian director of Brunner Mond, to say that he would be bringing a party of French generals to Sandbach in Cheshire, where the first full scale plant was working, next day and that he expected to see the process working. The process was in fact stopped but by some ingenious introduction and circulation of the two previous days' make the appearance of manufacture was admirably simulated, a performance that came to an abrupt end for lack of supplies a quarter of an hour after the party had left to go to lunch. Next day a party of Americans was due this time without Jarmay, who had given some grudging praise for the success of the French visit; the director had expressly said that he expected a similar performance for the new guests. Freeth with characteristic nerve and brilliance decided that once was enough and regaled the Americans with a superb account of the previous day's decep tion which went down hugely well. This did much to help the discussion and the Americans went away to design and build a 500 ton per day plant at Perryville, Maryland, which made 300 tons on its first day and over 500 tons a day for the rest of the war. During World War II when Freeth was in the United States he frequently passed Perryville in the train and could see that the little hill of unwanted sodium sulphate was still there like a similar little hill which survived for years at Swindon where the big new plant had been built. War work kept Freeth busy until the end including working at the equili brium of phenol and T N T to enable the big plant at Gadbrook to be washed out and made safe when the shut down came; he was as he says, 'pretty certain that this saved a second explosion'.
The day after the Armistice Freeth went off to London with an idea burning inside him. The following conversation ensued: Moulton (smiling): 'Well Freeth, what is it today ?' Freeth: 'Sir, in three weeks' time the British Army will be on the Rhine, let us send a chemical commission and pinch everything they've got.' Moulton (in a stern voice but with twinkling eyes): 'My dear Freeth, you must not propose a burglary to a Lord of Appeal. Go and see Sir Keith Price and let me hear no more of this.* So to Sir Keith Price he went and in good time the mission was sent; Freeth declined to go as he said his German was not good enough. Brigadier General Sir Harold Hartley led the team and they went back a second time. The infor mation brought back by this team decided Brunner Mond to buy the Billingham site and press on with a plan to make synthetic ammonia by the Haber-Bosch process.
At the end of it all Sir Keith Price sent for Freeth and said, 'Freeth will you have money or honour ?' Freeth instantly replied, 'Honour, Sir' and never can any decision have caused any one less deliberation than this. He was awarded the O.B.E. which can in these days be regarded as a stingy award if the safety of England really did depend on ammonium nitrate. But at that time rank was usually served and Freeth's superiors did better than he; Jarmay received the K.B.E. and Glendinning the C.B.E.
Between the wars
By 1919 Freeth's wartime experience had convinced him that it had been a source of weakness for most chemical industries in Britain to depend so heavily on published knowledge and on the universities for advice in the application of new knowledge to novel manufacturing processes. He commented,
. the ammonium nitrate processes, all stated to be impossible in several textbooks and which Duponts and Atlas Powder Co. had tried and could not work, were founded on our detached work on double salts, transition tempera tures, etc., involving a great deal of reading and reasoning'.
He intended to collect senior research men who would undertake background research for the Company on a broad front and who would also act as consultants over an ever-widening range of physico-chemical problems. Further, they should know by direct contact where to find deeper know ledge in the universities. Thereafter he was a frequent visitor to university laboratories.
In the same year he made his first direct contact with the Dutch scientists whose work had so encouraged and influenced his successes with Brunner Mond before the war and in the vital munitions work during it. He fulfilled a long-held wish to visit the laboratory of Professor Kamerlingh Onnes in Leiden, which he believed would be found to be the finest and best equipped physical laboratory in Europe. The experimental techniques for his studies of condensed systems had been relatively simple. Those to be seen at Leiden, for the study of liquid-gas systems at high pressures and low temperatures were very elaborate. Quite apart from the liquefaction of helium, the tech niques available, such as superb glass-blowing, instrument making and fine mechanical engineering, exceeded his expectations and so impressed him that he became fascinated by experimental techniques.
Freeth in turn must have made a most favourable impression on them as friendships were made with Onnes, Lorenz, Ehrenfest, Zeeman, Einstein and Schreinemakers whose work first turned Freeth's eyes towards Holland. Schreinemakers incidentally died of starvation in World War II.
Soon afterwards Freeth was asked to consider the fractionation of coke oven gas as a source of hydrogen for ammonia synthesis at Billingham. He thought of low temperature fractionation under high pressure using phase equilibria data which could be obtained with the Leiden techniques. The Brunner Mond board was persuaded to set up a low temperature laboratory at Winnington. This work was greatly helped by Kammerlingh Onnes letting Freeth take on a highly skilled young glass-blower called Welbergen and two fine mechanics Pont and Van Ulden. These men settled down to make their careers in England, and over the years helped develop Winnington into one of the finest, if not the finest, industrial physico-chemical laboratories in the country. Without the help of these Hollanders it is by no means certain that Polythene would ever have been discovered. Moreover, the teaching of Wel bergen set a standard of glass-blowing throughout I.C.I. in later days of a high order.
In addition to the Dutch recruits help was given by allowing Freeth to send over young men to work in Leiden with Onnes. T. T. Verschoyle was the first of these to go in 1921, and J. C. Swallow joined him in 1923.
On his return Verschoyle made the first studies at Winnington at low tempera tures and high pressures; the system CO-N2-H 2 at temperatures between -185 and -215 °C and pressures up to 225 bar {Phil. Trans. R. Soc. Lond. A 230, 189 (1931) ).
In the next year at the instigation of Onnes and Schreinemakers the Univer sity of Leiden conferred a doctorate on Freeth, after he had submitted a thesis,* and obtained a special decree from the Dutch Parliament to allow them to do so. With suitable pomp the public ceremony took place and later when the bells of the city rang out, with some vaguely familiar sound, the Burgomaster turned to Freeth and said, 'Doctor Freeth, we have for you the God-save on the clocks played'.
In 1925 Freeth was elected to a Fellowship of the Royal Society, being proposed by Lord Moulton and Professor Donnan, in spite of a very limited record of published work because of Brunner Mond's policy of technical secrecy. His only paper to that date in the Philosophical Transactions had been in 1922 on 'The system Na20 -C 0 2-N aC l-H 20 considered as two fourcomponent systems' and apart from his Leiden thesis, his sponsors could only point to a paper in the Journal of Physical Chemistry in 1925 on 'The deduction of the type of a two-component system by means of the addition of a third component'. Freeth, however, believed that some of his unpublished work might have been taken into account.
When J. C. Swallow returned to Winnington, Onnes asked Freeth's friend Donnan to recommend an assistant to him and a young chemist called R. O. Gibson went to Leiden. In 1925 Gibson met A. J. Michels at the van der Waals laboratory in Amsterdam, and some time after he had joined Brunner Mond he introduced him to Freeth. The Leiden techniques were limited to a few hundred atmospheres but Michels was making precise measurements at pressures up to 3000 atm by methods which revealed his experimental genius. Freeth visited Michels early in 1927 with W. H. Rintoul and recognized his ability and the relevance of his techniques to the researches of several of I.C .I's constituent companies. Grants in support of Michels's work were arranged and R. O. Gibson was sent to work with him, to be followed by other I.C.I. men. Freeth accepted Michels's offer to sell I.C.I. laboratory equipment of his design for physical studies at pressures up to 3000 atm. This equipment, much of it built by Stork and Dikker of Hengelo, was installed at Winnington and first used by Gibson in 1931. From it was developed the technique which led to the discovery of Polythene. A few years later Michels designed a remark able machine with mercury pistons for the continuous compression of gases to 3000 atm for laboratory work. This too was built in association with the same engineering firm. On completion it was used not for the project originally in mind, but for the semi-technical development of a continuous Polythene process. Compressors working on the same principle were a vital part of I.C .I.'s Polythene plants in World War II. * The thesis was on the subject of 'Ternary equilibria in the system NaC104-(NH4)2S 04-NH4C104-! Na2S04-H20* and dedicated to his old friend Professor Donnan.
Perhaps it would be appropriate at this point to say that Freeth was not concerned personally in the discovery of Polythene. He had by that time left Winnington. But it was his laboratory, his insistence on technique, his staff, his assistants and mechanics, his belief in the value of physico-chemical work at low temperatures, at high pressures that set up a research department which could handle the extreme conditions in which one of the most momentous chemical discoveries of the twentieth century was made. Well might Watson Watt say to Freeth, 'No Polythene, no radar'; it would be as true to say, 'No Freeth, no Polythene'. Freeth said on this subject, 'One can only admire the courage of the Company who persisted in their high pressure campaign right through the slump and were eventually most dramatically rewarded.
'Any dispassionate person will see our great debt to our Dutch friends which has been repeatedly acknowledged.
'Any member of the Company who ever worked on this may feel a life-long glow of pride when he remembers the part that Polythene played in the Battle of Britain and to mention one naval action only-the Battle of Matapan. If there is any moral in this strange story it is probably that nearly any new work may yield results and in a manner not at all expected.'
In 1926 when I.C.I. was formed by the merger of Brunner Mond, Nobel Industries, British Dyes and the United Alkali Co., Freeth stood on a pinnacle of reputation and esteem. He was then 43 years old. The outside world had honoured him with an O.B.E., a doctorate at a famous University and a Fellow ship of the Royal Society. His employers could look with pride on his research department, probably the finest in industry and ahead of many in the academic world which was just about to expand into fine new buildings with its own first class workshop. The main processes of Brunner Mond had been brought to a high state of well understood efficiency and a technical team second to none had been recruited. Freeth's work in the war had won wide acclaim. The sequel was disastrous.
At the end of 1927 Freeth was told that he was to be superseded at Winnington by a new Research Manager, Major Frank Bramwell, an engineer from Billingham where process work was progressing fast. Bramwell was no chemist and when at some research conference suggested using aluminium for making caustic soda evaporation pots, Manning, one of Freeth's young men, remarked drily, 'Then we shall have to take special steps to collect the hydrogen'. Bram well in fact soon moved on and Cocksedge, Freeth's brother-in-law, became Research Manager at Winnington later in 1927.
It looks now that there was no intention of demoting Freeth, far from it, as he was called to London for what was a higher post, to be Joint Research Manager, with William Rintoul of Ardeer, for the new company. Nonetheless Freeth was much upset and felt cruelly the loss of his department and of his plans for its future.
Freeth's work at I.C.I. Headquarters was largely dealing with I.C .I.'s research policy and the possibility of a central laboratory, visiting laboratories and universities, handing out grants of money or apparatus, lecturing, talking and, it could be said, public relations. He got restless and disliked the life; he began to drink too much and did not carry it well. In 1937 he broke down. I.C.I. invalided him out of the company in July 1938 on pension and retained him as a consultant.
With the help of his brother, Freeth pulled himself together after a long walking tour in the Alps, stopped drinking and returned to health and to new work. He became a consultant to Combined Optical Industries Ltd, and in October 1938 undertook some confidential work for the Government. In his own words: 'A man asked me to tea in a private room at the Savoy, rather dramatically searching the room. Then he told me would I consider doing a desperately confidential job in the event of war breaking out. I said I would. The upshot of this was on 11 November 1938 I had lunch with one of the most formidable men I have ever met who told me I would do and could stand by to be called on if necessary.' W orld W ar II Sir Gordon Cox, F.R.S., writes:
'The war came and with it confidential work. What he did in the first years of the war is obscure, but towards the end of 1941 Freeth joined Special Operations Executive, the organization responsible for under ground operations in enemy-occupied territories. Within a week of joining he left for Canada, reaching it after an atrocious voyage which lasted nearly 5 weeks. He went on to the United States in February 1942; his mission was to discuss the possibility of Anglo-American cooperation in the study, production and supply of operational devices for use by S.O.E. in the field. One would have said that this was a task admirably suited to Freeth's talents, but very little came of it, perhaps because S.O.E.'s parallel organization in America, the Office of Strategic Services, had become too pre-occupied with its commitments in the Far East to be very interested in cooperation with S.O.E. in Europe, perhaps (and this is a paraphrase of his own private and colourful explanation) because Freeth's unselfish patriotism was not shared by all with whom he had to deal.
'By the time Freeth returned to Britain in January 1943 S.O.E. had become more institutionalized and it might have been difficult for a person of his seniority to fit in. In fact, his attachment, supernumerary to establishment, to the laboratory at the Frythe near Welwyn, was a great success, except perhaps with one or two hypochondriacs who had no stomach for verbal fireworks at breakfast-time.
'The senior people found that he never interfered, while the young were much impressed by his total avoidance of condescension. As a result his perpetual flow of ideas fell on fertile soil. The work often called for the design and construction of secret devices at very short notice, and Freeth's industrial contacts were extremely useful in securing special materials or technical "know-how" for the laboratory very quickly and with no ques tions asked. Officially he left S.O.E. in January 1944 but my recollection is that he continued part-time at least, for several months longer at the Frythe.' As a member of the staff of the experimental station of S.O.E.-the Frythe, under Dr D. M. Newitt-he took part in the design and production of special arms and equipment for use by resistance groups in France, Holland, Norway, Italy and other occupied countries. Among these were the limpet mine, the pencil time fuse, the original Corgi motor cycle, the Welman one-man sub marine and numerous devices employed in industrial sabotage. Character istically Freeth proposed an apt motto for the Resistance Movement, taken from Shakespeare, 'Stone dead hath no fellow'.
While he lived at Welwyn during the war Freeth was able to renew a number of I.C.I. friendships with old colleagues such as Swallow who were in the recently enlarged Plastics Division which had its headquarters there and also in the head office staff who were evacuated there from London. When the war work began to slacken off Freeth, obviously back in full health, was being wooed by I.C.I. to return. Sir Frank Spickernell, Admiral Beatty's old chief of staff, who was head of the I.C.I. Central Staff Department, and W. S. Bristowe, his deputy, were especially keen to get Freeth back. Many conversa tions were held; directors Lord Melchett and John Rogers were in favour and it can be said, to introduce a personal note, that the plan was completed in the author's garden at Welwyn.
Freeth came back as Universities Liaison Officer in the Central Staff Depart ment of I.C.I. on 1 February 1944 at the age of 60 where he remained until he retired at the age of 68. As he says, 'These eight years were astonishingly happy and successful'.
He was encouraged to visit all the research laboratories of I.C.I. and every body was glad to see him back and in good form again. As Worboys, the Chair man of the Plastics Division, said, 'After a visit by Freeth everyone in the Research Department is happy for two months'.
His first job was to put into operation the plan now known as 'The I.C.I. Fellowship Scheme'. There is little doubt that Freeth devised this and sold it with no great difficulty to Lord Melchett, who at the time was I.C.I.'s chief link with the academic world.
The thinking behind the scheme, briefly, was that after the war there was likely to be a great expansion of tertiary education and particularly in the physical sciences, and to provide academic staff for this expansion greater facilities were needed for young men to spend one or two years in post-doctoral research which would help them to mature into well qualified lecturers and demon strators. The pre-war provision for this type of further education was limited, and the I.C.I. Fellowship Scheme was devised to expand it.
In July 1944 the Press announced that I.C.I. was setting up eighty science fellowships at £600 each in nine British universities. The holders were not tied to I.C.I. in any way; indeed some of the first Fellows were members of I.C.I.'s own staff with an inclination to return to the academic life. In the early post-war years, the number and value of the Fellowships were increased until by 1951 there were ninety-two, worth, on an average, £800 each at eleven universities. There could have been no more congenial task for Freeth, recalled from exile, than the administration of this munificence.
Freeth spent many weeks in travelling for I.C.I. visiting all of western Europe and Israel and lecturing frequently. He had by this time a host of friends all over Europe and a reputation for getting things done by knowing the right man for any situation, however difficult.
He was at Research Directors' meetings and Research Managers' meetings in I.C.I. and was made a member of the National Resources Development Committee by Sir Stafford Cripps who was then President of the Board of Trade. Finally, the time came for Freeth to retire from I.C.I. a second time and he withdrew in March 1952, mellowed by time, to a little consultancy work and to the enjoyment of his family and friends and to his collection of books, to live for another 18 years.
T he man
So much for Freeth's work. What of the man ? I think his successes in the scientific sense which served his country and his employers so well were more than balanced by his successes in the human sphere. He was intensely patriotic and believed passionately in service to the nation and to science. His belief in science and what it could and did achieve under his leadership was ceaselessly preached and ultimately accepted by his staff and a host of others in industry. He had a profound effect on the fortunes of Brunner Mond and of I.C.I., not only by his own doctrines but by his choice of young men who became the leaders of the chemical industry. A bigger proportion of the early I.C.I. executive directors were 'Freeth men' than came from any of the other founding companies, thirteen out of the first fifty-five. Freeth was a good picker, though like anyone else he had his failures, and was wonderfully good with young men; he never talked down to them and always gave the impression that he was really interested in what one had to say. He did not always insist on the highest academic performance in his recruits if they had something first class to offer.
His style in conversation, which he loved, was often vehement to the point of extravagance, like this of the Brunner Mond directors: 'What are they doing, examining last month's costs with a microscope when they should be surveying the horizon with a telescope ?' He talked to me in 1943 just before I was to go to the United States on a semi-government mission: 'I don't need to tell you, Allen, how to get on in the United States-you've been therepraise nothing British, praise everything American, say "how wonderful you are" fifty times a day and they'll eat out of your hand.'
In his farewell speech in I.C.I. he said on receiving a presentation, 'Mr Chairman, ladies and gentlemen, I am told that somebody has accused me of saying that if the Ministry of Fuel and Power were boring for coal and they went through a layer of gold nine feet thick they would throw it away because they wouldn't know what to do with it, Sir, I only said four feet thick'.
In talk he was full of ideas; they poured forth, brilliant, sound, unsound, even crackpot. But in reflection more criticism was applied and the seething cauldron would simmer down.
He had great energy and sometimes worked himself excessively hard. He had an immense host of friends and acquaintances, yet he was rather a snob, but he was always ready and able to help one by knowing the right man to go to. He was amazingly good company. He was an artist, a wide and deep thinker in spite of his verbal fireworks, an actor manque perhaps, vain, eager for praise and renown, sensitive, easily hurt, basically humble. Sir Cyril Hinshelwood once spoke of Freeth's fundamental optimism: 'He spake ill of very few and well of many.' Perhaps I might end with his own words: 'I have always observed that it is the cheerful people who get things done and that in dark times one must tell oneself that tomorrow will be a better day.'
In putting together these notes I would like to acknowledge considerable help from Dr E. Hunter, Professor D. M. Newitt, F.R.S., and Mr J. D. Rose, F.R.S.
The photograph is provided by the Kynoch Press.
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